A1-B4) Confocal time-lapse imaging of (A1-A4) wildtype or (B1-B4) Ilk-/-MASs in embryos expressing βPS-GFP (green and white) and actin-RFP (magenta and white). Elapsed time is in minutes. Arrows indicate the tight organization of either βPS-GFP at MASs or actin filaments between opposing muscles that stay in close proximity. Open arrows indicate either concomitantly emerging wisps that illustrate progressive integrin detachment during monitoring, or actin filaments retraction from the muscle ends. Note that at 28' in Ilk-/-, integrin wisps form, while actin filaments appear intact. Scale bar, 10 µm. See also Movie S1. 
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Figure S5. Related to Figure 2
Integrin wisps do not colocalize with vesicle markers. (A-H) Confocal image projections from 17.5-18.5 hr embryos expressing (A-B) Rab4-mRFP (magenta, white) and βPS-GFP (green and white); (C-D) Rab5-GFP (magenta, white), (E-F) Rab7-YFP (magenta, white), (G-H) FYVE-GFP (magenta, white), and (C-H) probed for βPS (green and white). Vesicle markers (magenta and white arrows) appear enriched in close proximity to integrins at MAS (green and white arrows) in both wildtype (A,C,E,G) and Parvin mutants (B,D,F,H), but do not colocalize with integrin-wisps (white open arrows). Scale bar, 10µm. Figure S6 . Related to Figure 3 Integrin adhesome disintegrates simultaneously with integrin wisp formation.
(A1-B1) Integrins and talin simultaneously disperse from the adhesion sites. Confocal time-lapse imaging of embryonic muscle attachment sites. Embryos expressing βPS-GFP (green and white) and talin-mCherry (red, white) are at 16.5-17 hr of development in the beginning of monitoring. Elapsed time is in minutes. (A1-A4) In the wild type, both βPS-GFP and talin-mCherry remain concentrated at MASs as indicated by the proximal (p) boxed dotted area. Throughout monitoring, no signal was detected in the flanking distal (d) areas indicated by the boxed dotted lines. The normalized fluorescence intensity for both βPS-GFP and talin-mCherry is overall stable. (B1-B4) In double Parvin and Ilk mutant, both βPS-GFP and talin-mCherry simultaneously distribute in wisps of equal length. Differentially coloured arrows indicate concomitantly emerging wisps within the time frame of monitoring and illustrate progressive integrin and talin dispersion from the proximal to the distal compartment. The normalized fluorescence intensity for both βPS-GFP and talin-mCherry increases in the distal compartment over time. Detailed description of quantification analysis is provided in Supplemental Experimental Procedures. See also Movie S3. Integrin gain-of-function allele βPSb58 and inhibition of endocytosis restores basement membrane defects in IPP-complex mutants.
( Genetic interactions of Parvin with hypercontractile dominant alleles (Brkd J29 and Mhc S1 ).
Table S6 (excel file). Related to Figure 5 and Figure S9
Box plot statistics for βPS-GFP immobile fraction and Kendo, Kexo values measured in FRAP recording experiments performed at 37 o C. 
Movie S1. Related to Figure 1
Time-lapse confocal microscopy in embryos expressing βPS-GFP (green) and actin-RFP (magenta). Wild type (top) and Ilk mutant (bottom). Frames were taken every 7 minutes for 119 min.
Movie S2. Related to Figure 3
Time-lapse confocal microscopy in embryos expressing βPS-GFP (green) and Talin . The genetic interaction between either of IPP-complex mutants with the dominant hypercontractile mutants Breakdance (Brkd J29 ) or Samba (Mhc
S1
) was so strong that we did not manage to establish healthy transheterozygous double mutant stocks. Genetic interactions were therefore estimated only for parvin in terms of embryonic muscle phenotype enhancement and embryonic lethality on the progeny generated after crossing females mys-GFP, parvin Table S5 .
Embryonic Sample Preparation
Embryos were collected from timed egg-lays at 25 o C and staged appropriately (Campos-Ortega and Hartenstein, 1985) . Hypercontractile muscle activity was induced by embryo incubation at 37 o C for 1 hour prior to dissection. Embryo fillets were prepared as previously described (Budnik et al., 2006) . Whole embryo and fillet preparation fixations were mostly performed in 4% formaldehyde in PBS or TBS; alternative fixation treatment included 90% methanol. PBT or TBT (0.5% BSA and 0.2% Triton X-100 in PBS or TBS respectively) was used for blocking, washes, primary and secondary antibody incubation either at room temperature or 4 o C.
Generation of Ilk mutant clones and wing disc isolation
Mitotic clones in the distal pouch of the wing imaginal disc were generated by crossing ilk 54 , FRT2A mutant males to Vg-Gal4,UAS-FLP; FRT2A-GFP females. Late third instar larvae of the genotype VgGal4, , FRT}2A were dissected in PBS to isolate wing imaginal discs that were subsequently fixed in 4% formaldehyde in PBS for 10 min at room temperature. Blocking and antibody incubation were performed as already described for fillet preparations.
Immunofluorescence experiments
Primary antibodies used in this study were: anti-βPS (Developmental Studies Hybridoma Bank CF.6G11, mouse mAb; 1:10), anti-Tiggrin (gift of John Fessler, mouse pAb, 1:1000), anti-Perlecan (gift of MD Martin-Bermudo, rabbit pAb, 1:800), anti-Phospho-Myosin Light Chain 2 (Ser19) (Cell Signaling Technology, rabbit pAb, 1:20), anti-Talin (gift of Nick Brown, rabbit pAb, 1:500), anti-Paxillin (kindly provided by Sheila Thomas, rabbit pAb, 1:500), anti-Phosphotyrosine clone 4G10 (Upstate Biotechnology/EMD Millipore, mouse mAb, 1:20), anti-Kettin (Abcam, rat mAb, 1:25). Species-specific secondary antibodies used were conjugated with AlexaFluor 488, 568 or 633 (Molecular Probes by Life Technologies) and Cy3 or Cy5 (Jackson ImmunoResearch Laboratories) diluted at 1:1000.
Western Blot Assay
Western blotting was carried out on ten embryonic fillet preparations of stage 14-16 hrs for each genotype tested. Samples were lysed (8M Urea, 150mM NaCl, 5mM dithiothreitol, 50mM Tris-Cl pH7.5, Proteinase inhibitor mix (Roche Complete EDTA-free, 1 tablet/25ml)), mixed with 5x Laemmli buffer, denatured for 5 min and loaded on a 7.5% SDS-PAGE mini-gel system. Blotting was performed according to standard procedure with proteins transferred to a PVDF membrane (Immobilon-P, Millipore). 5% blocking buffer of non-fat dry milk proteins in TBS was used. Primary antibodies were anti-GFP (Roche, mouse mAb, 1:5000) and anti-tubulin (Sigma, mouse mAb, 1:20000) the latter selected as a loading control. The blot was probed with horseradish peroxidase (HRP)-conjugated anti-mouse Ig secondary antibody (1:20000, Jackson Laboratories) and developed using Pierce ECL Plus Western Blotting Substrate (ThermoFisher Scientific). Images were analysed with ImageJ.
Time-lapse imaging and FRAP data acquisition
For time-lapse monitoring, 16.5-17 hour embryos were examined for periods of up to 3 hours. FRAP experiments were performed on 14-16 hour embryos with a maximum of two distinct MAS areas photobleached per embryo. MASs of dorsal oblique (DO) DO1-DO2 muscles examining segments A2-A6 were selected. Experiments on muscle hypercontractile genetic backgrounds were performed in the cube&box temperature control system adjusted on the confocal microscope and set at 37 o C where the embryo-carrying coverslips have been placed for 1hour immediately after embedding in halocarbon oil. A Leica TCS SP5 laser scanning inverted confocal microscope with an HC PlanApochromat 63x/1.4 oil objective at a 2x zoom, was used for both time-lapse monitoring and FRAP experiments. For live monitoring, z stacks imaged over time consist of 1-3 single focal sections of 1 µm and 1,024 x 1,024 pixels, captured at 400 Hz and recorded at 3-7 minute intervals for periods of up to 3 hours. GFP was excited with the 488 nm Argon laser line and emission was recorded in the 495-525 nm range. For RFP monitoring, the 561 nm laser line was selected for excitation with the emission spectrum been set between 568 and 630 nm. Individual focal planes for each time point were selected using LAS AF software version 2.3.6 then processed and converted into movies (4 frames/sec for movie S1 and 6 frames/sec for movies S2-S4) using ImageJ. Time-lapse monitoring of muscle contraction was made on 14-16 hour embryos of wild type and mutant genetic backgrounds under the confocal microscope settings already described. At least 5 individual embryos were monitored per genotype. Recordings were made on dorsal oblique muscles at 5 second intervals for 5.4 minute series and kymographs were generated using the ImageJ software. In brief, a region of interest typically 2 pixels wide (1 pixel= 0.12 nm in the field) and 5 µm in length was selected for every time series for each genotype. The region has been oriented perpendicular to a given MAS with its middle point set at the brightest fluorescent signal of the MAS. A 2.5 µm distance at either side of the MAS was estimated as adequate to ensure that the MAS area to be analyzed would remain inside the region during the entire time series. Z-axis profile tool in ImageJ was used to generate kymographs by measuring fluorescence intensity changes produced over time due to displacement of the MAS brightest point along the region of interest. Fluorescence intensity fluctuations recorded in each kymograph were further quantified and values were plotted against time.For FRAP experiments, a 405 nm laser at 30-50% full power was used for 5 seconds to bleach a defined region of interest (ROI; typically 3.5 µm x 6.5 µm). The HC Plan-Apochromat 63x/1.4 oil objective was used with the confocal pinhole set at 2 AUs (AU=Airy Unit) resulting in about 90-95% bleaching of the initial fluorescence intensity. The selected ROI was captured at 4-8 frames prior to photobleaching and then fluorescence recovery in the bleached area was monitored with the 488 nm laser over 5.4 minutes at 1 frame every 5 second intervals. Sample phototoxicity has not been an issue in any of the live imaging experiments as in all cases embryos properly developed during recordings and wild type ones hatched to larvae after monitoring was terminated.
Quantitative and Statistical Analysis Fillet preparations. To evaluate the correlation between GAP-GFP and βPS or Tiggrin in wild type and IPP-complex mutants, selected areas at muscle attachment sites or entire muscle areas were outlined in at least 3 MASs out of 5-10 different embryos per genotype and their total fluorescence intensities were measured. Similarly, to assess the amount of p-MRLC protein levels apparent in wild type and Ilk or Parvin mutants, the total fluorescence intensity of entire MASs and their flanking cytoplasmic areas were measured in at least 3 selected regions out of 5-10 embryos per genotype. In both cases, the fluorescence intensity for each region of interest was measured in ImageJ and values were computed as percentages of the total fluorescence intensity. Publicly available software (http://boxplot.tyerslab.com/) was used to generate spear box and whisker plots of % fluorescence intensity distribution for the MAS to cytoplasm fluorescence intensity ratios. To evaluate rescuing efficiency of mys b58 gain-of function allele on adhesome components like Paxillin and Talin we measured their relative distribution to βPS along the length of a single wisp. A total of 12 embryos per genotype were again evaluated, 4 for each of the selected developmental stages generating an overall of ~2,500-3,500 manually selected wisps under the criteria already described. Fluorescence intensity along individual wisps was manually measured by superimposing on each wisp a ROI of equal to the wisp size. Fluorescence intensity values of βPS, Paxillin and βPS, Talin were obtained using the LAS AF software version 2.3.6 quantification tools and exported to .xls files. Normalised mean fluorescence intensity values of βPS, Paxillin or βPS, Talin along a wisp were correlated to the length of wisp in scatter plots generated using Microsoft Office Excel 7. Time-lapse imaging. The correlation between βPS-GFP and Talin-RFP dispersion over time was evaluated by measuring the mean fluorescence intensity of each fluorophore within defined regions of interest drawn over selected areas of the muscle attachment sites in wild type and IPP-complex mutants. Three ROIs of equal size (typically of 4μm x 6μm), 1 proximal and 2 distals, were drawn along individual MAS stacks, of 1-3 z-sections, from at least 2 MASs out of 4 different embryos per genotype. Mean fluorescence intensity values were measured using the ImageJ quantification tools by manually adjusting ROIs for each time point. Mean fluorescence intensity values of βPS-GFP and Talin-RFP were correlated and plotted against time. The mean intensity value of each fluorophore at time point (t1) was calculated to 1 and the values in all other time points were accordingly adjusted and plotted against time. To evaluate βPS-GFP protein levels in wild type and Ilk mutant embryos, the mean fluorescence intensity of entire MASs was measured in at least 3 selected regions out of 10 embryos per genotype. Spear box and whisker plots of fluorescence intensity values were generated using publicly available software (http://boxplot.tyerslab.com/). Center lines show the medians, box limits indicate the 25 th and 75 th percentiles as determined by R software, whiskers extend to minimum and maximum values, data points are plotted as open circles. The non-parametric MannWhitney U test in GraphPad Prism was used to compare the datasets. FRAP. All our experiments were done on embryos endogenously encoding βPS GFP-tagged integrin. Therefore, the possibility of any FRAP curve alterations due to competition between the endogenous and fluorescently-tagged proteins became an issue only for the experiments performed on embryos transgenically encoding Talin under its endogenous regulatory elements. We did not identify any significant effect on Talin-GFP recovery trends when we examined wild type and Parvin mutant embryos carrying either one or two copies of rhea-GFP thus we assume that such a competition does not confer significant alterations in the turnover trend. Nor did we identify any effect of contractiongenerated MAS shifts on βPS-GFP recovery trends as examined by 3D FRAP experiments that we initially performed for this reason on a Leica TCS SP8X white light laser confocal system. At least 15 individual recovery curves from equal number of different embryos were obtained per genotype examined. For data visualization, normalization of the raw recovery curves and curve fitting we used easyFRAP software which is accessible as an open-source software tool under the General Public License (Rapsomaniki et al., 2012) . Qualitative and quantitative analysis of our FRAP data was done by incorporating the previously described models (Pines et al., 2012) for fitting βPS recovery curves in an appropriately modified version of the easyFRAP software, which allows the computation of additional quantitative parameters (endocytosis and exocytosis rate constants) and can be downloaded at http://ccl.med.upatras.gr/index.php?id=easyfrap-betapsintegrin. Fluorescence intensity values of background, control and photobleached regions were measured manually in LAS AF software version 2.3.6 using multiple ROIs of equal to the bleached region size for each time point. Normalised recovery curves and quantitative parameters (immobile fraction, kendo and kexo values) were computed by easyFRAP-betaPSintegrin and exported in .xls files. Best fitting FRAP curves of the median mobile fraction values for βPS-GFP or talin-GFP were computed by easyFRAP-betaPSintegrin and easyFRAP respectively. Spear box and whisker plots of the normalised βPS-GFP or Talin-GFP immobile fraction values were generated for each displayed genotype using publicly available software (http://boxplot.tyerslab.com/). Spear box and whisker plots of kendo and kexo rate constant values were also generated for βPS-GFP dynamics at 26 o C and 37 o C. In all cases, center lines show the medians, box limits indicate the 25 th and 75 th percentiles as determined by R software, whiskers extend to minimum and maximum values, data points are plotted as open circles. The non-parametric MannWhitney U test in GraphPad Prism was used to compare the data sets.
